Abstract
INTRODUCTION
Romania's viticulture is recognized for vineyards and viticultural centers, known not only for their fine wines, but also for the special quality of table grapes. The complexity of Romanian geographic landscape creates favorable ecoclimates for the cultivation of table grapes varieties, known for being more demanding than heliothermic and hydric regimes. Moreover, the current climate warming favours this direction of production. The total area under table grape varieties is 8993 ha and the total production is about 124,400 tones of grapes for fresh consumption (National Office of Vine and Wine Products -ONVPV, 2017). In the past, the most favorable areas for table grapes varieties were those situated in the southern half of the country (Oşlobeanu et al., 1980) . In the latest decades, as a result of climatic warming, the cultivation of these varieties, with different maturation periods, has also developed in the northern part of the country (Rotaru et al., 2010; Filimon et al., 2016) . If in the past, for fresh consumption there were cultivated some local varieties ('Crâmpoşie', 'Coarnă albă', 'Coarnă neagră', 'Razachia roşie', 'Ceauş alb' etc), in the latest century, some international varieties have been cultivated ('Chasselas doré', 'Muscat de Hamburg', 'Afuz Ali', 'Italia', 'Muscat d'Adda' etc) . Alongside these ones, in the latest 3-4 decades, as a result of breeding programs, there were obtained 30 new varieties for table grapes. Regarding table grape breeding, the most important objectives (Costescu A., 2013) were the earliness and lateness maturity of the grapes, their attractive aspect (lax enough, with large and homogenous berries, attractive skin color), the pulp´s crispness and consistency, the flavour and pleasant taste, the thickness of the skin, its production and persistency, the resistance or tolerance to diseases and pests, in order to reduce plant protection treatments, seedlessness, and for the adaptation to local conditions .
Many research activities, carried out on new varieties obtained both in Romania and other wine-producing countries, have highlighted the possibility of widening the valuable varieties assortment, well adapted to different cultural areas (Bucur M. and Dejeu L., 2016) . The objective of this research is to present a comparative study in the behaviour of twenty-three new Romanian table grape varieties, regarding phenology and main enocarpological traits. A great number of studies have shown a good behaviour of some new Romanian table grape cultivars in different vineyards of the country (Oprea et al., 1986; Oşlobeanu et al., 1991; Indreaş and Vişan, 2000; Cichi et al., 2010; Rotaru et al., 2011; Stroe, 2016; Stroe M. et al., 2017) .
MATERIALS AND METHODS

Plant material
Data were collected from the grapevine collection located in the southern part of Romania, at the University of Agronomic Sciences and Veterinary Medicine Bucharest (N Lat.: 44° 47' 07"; E Long.: 26° 07' 28"; alt. 87 m).
The grapevine cultivars analized in this study, in the period 2015-2017 (Table 1) , all of them for table and raisin grape, are varieties with green yellow berry skin color ('Augusta', 'Centenar Pietroasa', 'Chasselas de Băneasa', 'Istriţa', 'Muscat timpuriu de Bucureşti', 'Select', 'Silvania', 'Timpuriu de Cluj', 'Triumf', 'Victoria' and 'Xenia'), varieties with blue black berry skin color ('Azur', 'Coarnă neagră selecţionată', 'Milcov', 'Napoca', 'Otilia', 'Timpuriu de Pietroasa' and 'Transilvania'), varieties with red berry skin color ('Splendid' and 'Tamina'), and varieties with rose skin color ('Călina', 'Roz românesc' and 'Someşan').
Climatic conditions
For this study, there were used weather data recorded at Bucharest-Baneasa meteorological station for the experimental period (2015) (2016) (2017) , as compared to multiannual values . Monthly average temperatures were used to calculate a set of bioclimatic indices commonly used in viticulture.
Phenological data
The four main phenophases (budburst, flowering, veraison, harvesting maturity) were followed, according to BBCH (Bioligische Bundesansalt und Chemische Industrie), modified under the COST FA 1003 Action "East-West Collaboration for Grapevine Diversity Exploration and Mobilization of Adaptive Traits for Breeding" (Lorenz et al., 1994; Rustioni et al., 2014) . Data were recorded at which 50% of buds, flowers, grapes reached the respective phenological stages (BBCH 008 -budburst; BBCH 605 -flowering; BBCH 801 -veraison and BBCH 809 -berries ripe for harvest).
Quantitative and qualitative parameters At harvesting, for each variety, determinations were made on quantitative (bunch weight, berry weight, berry lenght, berry width, yield) and qualitative parameters (sugar content, titratable acidity, ºBrix / acidity ratio). Sugar concentration in grapes was measured by using an Atago digital refractometer. The results were expresed in ºBrix. Titratable acidity was determined by titrating with 0.1 N NaOH using an Pellet digital biurette, and expresed as g/L tartaric acid. The ºBrix to acid ratio for each sample was calculated by dividing the ºBrix value by % acidity. Each data set was analyzed using analysis of variance, the statistical SPSS 17.0 Software, and the mean values among varieties were compared by Duncan's test.
RESULTS AND DISCUSSIONS
Climatic conditions
During the study period (2015-2017), higher temperatures were recorded, as compared to the multiannual average, especially with regard to the maximum annual temperatures (Table 2) . At the same time, the absolute minimum winter temperatures have been harmful to the vine in all the three years of experimentation. The vegetation periods of 2015 and 2017 were drier and summer rainfall (VI-VIII) was lower than usual. The values of the Huglin index were also higher as compared to the multiannual average over all the three years of experimentation. These climatic conditions have led to changes in the development of the phenophases, the grapes' yield and its quality. The development of the main phenophases In order to characterize the genetic resources in grapevine, it is important to record the main phenophases correlated with climatic parameters, especially with the thermal ones. Knowing the moment when these phenophases occur in different varieties is necessary not only for the understanding of the vineyard physiology, the application of pesticides, fertilizers, irrigation at the right time, the correct execution of the green aplication, but also for their influence on yield and quality attributes. Table 3 The biggest variation is observed in the grape harvesting date, with differences in varieties of up to 25 days. The earliest varieties were 'Centenar Pietroasa', 'Otilia', 'Timpuriu de Pietroasa' and 'Victoria', and the latest 'Istriţa', 'Coarnă neagră selecţionată', 'Tamina' and 'Transilvania'. Most of the new varieties studied are in the early maturation class (6), the rest having a medium maturation. It can be noticed a reduction in grape maturation phenophase (interphase veraison-harvest) for early varieties, from 25-30 days (Oşlobeanu et al., 1980) to 21-24, and for the latter ones from 55-60 days to 36-38. Table 4 presents the main characteristics of grapes and berries, as well as the production of grapes for the twenty-three new Romanian grape varieties. The average bunch weight data represent the average of three replicates, each one for three representative grapes, according to the methodology established under COST Action FA 1003. The relatively large dispersion of grapes' averages weight values can be explained by their different origin (on primary, secondary and water shoots), and by their productivity from one variety to another during the three years of experimentation. The largest grape sizes were obtained for 'Tamina' (506.28 g), 'Select' (426.62 g) and 'Victoria' (405.98 g) varieties.
Quantitative and qualitative parameters at harvesting
In addition to the bunch size for table grapes, the berries' size and uniformity it also important. In most varieties, the berry weight exceeds 4 g, being in line with the requirements of the modern consumer. During the three years of experimentation, the highest berry weights were recorded for the varieties 'Victoria' (8.43 g), 'Tamina' (8.22 g), and the smallest for 'Călina' seedless variety (1.73 g). As for the size of the berries, some varieties distinguish themselves: 'Victoria' (with the average berry length of 28.64 mm), followed by 'Augusta' (27.58 mm) and 'Tamina' (25.51 mm), the berries being extensively elongated. As a result of the minimum harmful temperatures during the winters 2014-2015 (-20.8 °C ), 2015-2016 (-22.0 °C ) and 2016-2017 (-20 .2 °C) the viability of the main buds was affected. As a result of the loss of the main buds viability, the secondary and tertiary buds, whose fertility is much lower, began to grow later, so that for some varieties, the grape yield was totally affected. In average, during the three years of experimentation, the grape yield was much lower (under 1 kg/vine), for 'Călina' and 'Transilvania' varieties. Larger production (over 3 kg/vine) was obtained for the following varieties: 'Silvania', 'Timpuriu de Cluj', 'Xenia', 'Napoca', 'Chasselas de Băneasa', 'Milcov', 'Someşan', 'Roz românesc', 'Centenar Pietroasa', 'Timpuriu de Pietroasa', 'Azur' and 'Select'. In the EU, the minimum refractometric index shall be above of 12 ºBrix for the varieties 'Alphonse Lavallée', 'Cardinal' and 'Victoria', 13 ºBrix for all other seeded varieties, and 14 ºBrix for all seedless varieties. In adition, all varieties must have satisfactory sugar/acidity proportion levels. Sugar content, titratable acidity and ºBrix / acid ratio (proportion) of the 23 table grape cultivars are given in Table 5 . As shown, sugar content varried between 15.45 and 21.53 ºBrix, being lowest in 'Chasselas de Băneasa' and highest in 'Călina'. The levels of sugar were significantly higher in 'Călina', 'Otilia' and 'Silvania' cultivars, as compared to those observed in others. As shown in Table 5 , the titratable acidity varies between 3.97 g/L tartaric acid and 8.49 g/L, which in the lowest in 'Muscat timpuriu de Bucureşti' and the highest in 'Tamina'. ºBrix/acid ratio can be used as predictor for the table grapes consummer acceptability, better for the sensory attribute as compared to the ºBrix or acidity values (Jayasena and Cameron, 2008; Irimia, 2012) . Table 4 . Grapes quantitative parameters at harvesting time for new Romanian tables grapes varieties* (2015 -2017).
The ºBrix/acid ratio of all varieties studied shall be matched to minimum maturity requirements for table grapes as set out in OIV Resolution VITI 1/2008.
CONCLUSIONS
The study of new varieties revealed a great phenological plasticity, the development of phenophases being dependent not only on the genetic factor, but also on the environmental conditions, mainly by the evolution of the temperatures that are constantly increasing. The higher frequency of minimum temperatures harmful for grapevines during winter dormant period causes substantial reductions in yield, especially for table grape varieties and raisins. During the three years of experimentation, it was noticed an early triggering of the main phenophases, as compared to what happened 3-4 decades ago, mainly regarding the beginning of grape maturing (veraison) and full maturation. The development of grapes maturation in warmer times than usual has led to a forced and increased accumulation of sugars, an excessive reduction in acidity, which affects the balance between sugar and acids and requires a careful choice of the harvesting time. The best qualitative behavior under the qualitative aspect was determined for 'Victoria', 'Tamina', 'Xenia', 'Napoca' and 'Augusta' varieties.
